We present the first model-independent measurement of the absolute branching fraction of the Λ + c → pK − π + decay using a data sample of 978 fb −1 collected with the Belle detector at the KEKB asymmetric-energy e + e − collider. The number of Λ + c baryons is determined by reconstructing the recoiling D ( * )− pπ + system in events of the type e + e − → D ( * )− pπ + Λ + c . The branching fraction is measured to be B(Λ + c → pK − π + ) = (6.84 ± 0.24
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Abstract
We present the first model-independent measurement of the absolute branching fraction of the Λ + c → pK − π + decay using a data sample of 978 fb −1 collected with the Belle detector at the KEKB asymmetric-energy e + e − collider. The number of Λ + c baryons is determined by reconstructing the recoiling D ( * )− pπ + system in events of the type e + e − → D ( * )− pπ + Λ + c . The branching fraction is measured to be B(Λ + c → pK − π + ) = (6.84 ± 0.24
+0.21
−0.27 )%, where the first and second uncertainties are statistical and systematic, respectively.
PACS numbers: 14.20.Lq, 13.30.Eg, 13 .66.Bc
The hadronic decay Λ + c → pK − π + is the reference mode for the measurements of branching fractions of the Λ + c baryon to any other final state [1] . In addition, this is the most common decay mode in studies where a Λ resonances with the Belle detector at the KEKB asymmetric-energy e + e − collider.
The absolute branching fraction of the Λ + c → pK − π + decay is given by 
is the missing four-momentum in the event.
Here, p e + and p e − are the known four-momenta of the colliding positron and electron beams, respectively, and p D ( * ) , p p , and p π are the measured four-momenta of the reconstructed D ( * ) , the antiproton, and the pion, respectively. Correctly reconstructed events produce a peak in the M miss (D ( * ) pπ) distribution at the nominal Λ + c mass. In the second step, we search for the decay products of the Λ + c → pK − π + decay within the inclusive Λ + c sample reconstructed in the first step. In particular, we require that there be only three charged tracks, consistent with being a kaon, pion and proton, in the rest of the event.
The Belle detector is a large-solid-angle magnetic spectrometer that consists of a silicon vertex detector (SVD), a 50-layer central drift chamber (CDC), an array of aerogel threshold Cherenkov counters (ACC), a barrel-like arrangement of time-of-flight scintillation counters (TOF), and an electromagnetic calorimeter (ECL) comprised of CsI(Tl) crystals located inside a superconducting solenoid coil that provides a 1.5 T magnetic field. An iron flux-return located outside of the coil is instrumented to detect K 0 L mesons and to identify muons. The detector is described in detail elsewhere [11, 12] . We use Monte Carlo (MC) events generated with EVTGEN [13] and JETSET [14] and then processed through the detailed detector simulation implemented in GEANT3 [15] . Final state radiation from charged particles is simulated during event generation using the PHOTOS package [16] . The simulated samples We reconstruct the charmed pseudoscalar mesons in the following twelve decay modes:
In order to reject background from e + e − → BB events and combinatorial background, the D momentum in the e + e − frame is required to be greater than 2.3 to 2.5 GeV/c, depending on the decay mode.
To further increase the purity of the reconstructed sample of charmed pseudoscalar mesons, we combine several variables into a single output variable using the NeuroBayes neural network [17] : the distance between the decay and the production vertices of the D candidate In 15% of the events, we find more than one D The signal candidates are parameterized as the sum of two components a core and an upper-tail part to describe the contribution of events with an undetected initial state radia-tion (ISR) photon [20] . The core (upper-tail) component of the signal is described with the sum of two (one) Gaussian functions (function) and a bifurcated Gaussian function. In the fit, we fix all parameters, including the fraction of ISR events, to the values determined from the MC sample except for the means and the common resolution scaling factor of the first and the second Gaussian function. The missing X background is parameterized as the sum of two Gaussian functions, the first for the case of one missing particle, and the second for the case of two missing particles. All the fit parameters except the normalization are fixed.
We use an exponential function to describe the combinatorial background, where the single shape parameter is fixed to the value determined by the fit to the M miss (D ( * ) pπ) distribution in the WS sample [19] . The results of the fits for the WS and RS samples are shown in Fig. 1 .
The number of inclusively reconstructed Λ The estimated systematic uncertainties are summarized in Table I and described below.
The systematic uncertainty due to charged-track reconstruction efficiency is estimated to be 0.35% per track (1.1% in total) from partially reconstructed
We estimate the uncertainty due to proton identification (0.4%) using a Λ → pπ We find the ratios to be small and in good agreement and therefore assign no additional systematic uncertainty. We include, as a source of systematic uncertainty, the statistical uncertainty of the MC-determined efficiency (1.1%). The reconstruction efficiency of We vary the relative contributions of these intermediate states within their uncertainties [1] to estimate the systematic uncertainty due to the Dalitz model to be 1.1%. Possible differences in relative rates of individual Λ + c decay modes between MC simulation and data that impact the f bias ε(Λ + c → pK − π + ) determination are estimated by studying the distributions of the number of charged particles and neutral pions produced in Λ + c decays in MC and data [18] ; the corresponding systematic uncertainty is estimated to be 1.5%. We propagate the statistical uncertainty of the r SB SR ratio and perform the background subtraction using the upper and lower M (Kpπ) sidebands only and take the difference from the nominal value to estimate the systematic uncertainty due to background subtraction (in total +0.5 −0.9 %). We estimate the systematic uncertainty due to the M miss (D ( * ) pπ) fit model by varying the shape parameter of the combinatorial background within its uncertainties (as obtained from the WS sample fit) (±0.7%); using a second-order polynomial to describe combinatorial background instead of the exponential function ( +1.5 −2.8 %); using a parameterization for the oneor two-missing-particle backgrounds separately instead of the nominal mixture of the two (±0.07%); giving an additional contribution to the total fit function that describes a possible peaking contribution from e + e − → D ( * )− pπ + Σ c (2455/2520) events (±0.01%); varying the signal shape parameters obtained from the fit to the inclusive sample in fits to the signal and sideband regions of the M (pKπ) distribution (±0.3%); and varying the fraction of ISR within the signal model by ±20%, which is the precision of the prediction given in
Ref. [20] (±0.3%). The total systematic uncertainty is the sum of the above contributions in quadrature.
In summary, we perform the first model-independent measurement of the absolute branching fraction of the decay Λ + c → pK − π + using the Belle final data sample corresponding to
